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Mundialmente, o câncer representa uma das principais causas de morte entre crianças. A 
despeito do aprimoramento das modalidades de tratamentos do câncer, sua incidência continua a 
aumentar no âmbito da pediatria. Neste contexto, estudos demostraram que o câncer de cabeça e 
pescoço (CCP) corresponde a 12% dos casos; representado uma das topografias mais frequentemente 
afetadas pelo câncer pediátrico. Ademais, a literatura internacional relata que a região de cabeça e 
pescoço de pacientes pediátricos pode ser acometida por uma miríade de tumores malignos incluindo 
linfomas, rabdomiossarcomas, neuroblastomas, carcinomas de tireoide e de nasofaringe. Embora se 
reconheça que a frequência do CCP é influenciada por uma série de variáveis demográficas dos 
pacientes pediátricos, estudos epidemiológicos sobre o perfil clinicopatológico dos pacientes afetados 
por CCP na infância são escassos e, até o momento, não existem dados publicados em veículos 
científicos internacionais sobre esta problemática em pacientes da América Latina. Portanto, o 
objetivo deste estudo foi descrever a distribuição demográfica e clinicopatológica dos tumores 
malignos de cabeça e pescoço em pacientes de um centro brasileiro de referência no diagnóstico e 
tratamento do câncer infantil. Com essa finalidade, foram revisados retrospectivamente os prontuários 
médicos dos pacientes pediátricos (0 a 19 anos) diagnosticados com tumores malignos na região de 
cabeça e pescoço no Centro Infantil Boldrini, em Campinas (SP), registrados no período entre 1986 a 
2016. Os diagnósticos anatomopatológicos e a localização dos tumores; o gênero, a idade e a raça dos 
pacientes foram as variáveis analisadas. Retinoblastomas e tumores do sistema nervoso central foram 
excluídos das análises deste estudo. No período de 30 anos, o CCP representou 5,11% de todas as 
malignidades; os tipos de câncer mais comuns foram linfomas, seguido de carcinomas e sarcomas. O 
linfoma de Burkitt, o linfoma de Hodgkin clássico tipo esclerose nodular, o carcinoma nasofaríngeo e 
o rabdomiossarcoma foram os diagnósticos histopatológicos mais comuns. Os principais sítios 
anatômicos afetados foram a região cervical e linfonodos, a nasofaringe e a glândula tireoide. A média 
de idade dos pacientes no momento do diagnóstico foi de 9,35 anos e os pacientes na faixa etária entre 
10 a 14 anos apresentaram maior prevalência de tumores malignos. Foi identificada predominância 
pelo gênero masculino (65,67%) e pela raça branca (73,02%). Em suma, o presente estudo apresenta 
dados originais acerca do perfil demográfico e clinicopatológico de pacientes brasileiros pediátricos 
com CCP e sugere que os linfomas foram mais frequentes do que carcinomas e sarcomas.  






Worldwide, cancer represents one of the main causes of death among children. 
Despite the improvement in cancer treatments modalities, its incidence continues to increase 
in the pediatric field. In this context, some studies showed that head and neck cancer (HNC) 
corresponds to 12% of cases; representing one of the most frequently topographies affected 
by pediatric cancer. In addition, the international literature reports that the head and neck 
region in pediatric patients may be affected by a myriad of malignant tumors including 
lymphomas, rhabdomyosarcomas, neuroblastomas, thyroid carcinoma and nasopharyngeal 
carcinomas. Although it is known that the HNC frequency is influenced by a series of 
demographic variables in pediatric patients, epidemiological studies on the 
clinicopathological profile of HNC patients in childhood are scarce and, to date, there are no 
published data in the international literature regarding Latin American patients. Therefore, the 
aim of this study was to describe the demographic and clinicopathological distribution of 
malignant head and neck tumors in patients from a Brazilian reference center in the diagnosis 
and treatment of childhood cancer. Hence, the medical records of pediatric patients (0 to 19 
years old) diagnosed with malignant tumors in the head and neck region of the Boldrini 
Children's Center, Campinas (SP), were registered retrospectively between 1986 and 2016. 
Variables such as histopathological diagnoses and the location of the tumors; gender, age and 
patient race were analyzed. Retinoblastomas and tumors of the central nervous system were 
excluded from analysis of the current study. In a 30 years period, the HNC represented 5.11% 
of all malignancies; lymphomas were the most common type of cancer, followed by 
carcinomas and sarcomas. Burkitt lymphoma, nodular sclerosis Hodgkin lymphoma, 
nasopharyngeal carcinoma, and rhabdomyosarcoma were the most common histopathological 
diagnoses. The main anatomical sites affected were the cervical region and lymph nodes, the 
nasopharynx and the thyroid gland. At the moment of diagnosis, the mean age of the patients 
was 9.35 years, and the group aged from 10 to 14 years had a higher prevalence of malignant 
tumors. It was identified a slight predominance on male (65.67%) and white (73.02%) 
patients. In summary, the present study showed original data about the demographic and 
clinicopathological profile of Brazilian pediatric patients with HNC, and suggested that 
lymphomas are more frequent than carcinomas and sarcomas. 
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O câncer representa a segunda causa mais frequente de óbito entre crianças nos 
Estados Unidos, superada apenas pelos acidentes (Siegel et al., 2017). Neste campo, o avanço 
das terapias antineoplásicas permitiu observar aumentos substanciais nas taxas de sobrevida 
para a maioria dos tipos de câncer pediátrico (Linabery et al., 2008), fato que foi validado por 
análises realizadas nos períodos de tempo entre os anos de 1975 a 1977 e 2007 a 2010, onde 
constatou-se que a mortalidade global diminuiu 52% entre os pacientes pediátricos com 
câncer; com declínio significativo demonstrado para vários tipos de câncer. Apesar disso, 
aproximadamente 2.000 mortes por câncer ainda ocorrem anualmente entre crianças nos 
Estados Unidos (Siegel et al., 2017). A diminuição da mortalidade não está, contudo, 
relacionada com a incidência, uma vez que vários estudos epidemiológicos demostraram o 
aumento do número de tumores malignos neste segmento da população (Ries et al., 1999 ; 
Ward et al., 2014 ; Smith et al., 2014; Siegel et al., 2017). A título de exemplo, um estudo 
retrospectivo apontou aumento de 38% na incidência dos tumores malignos em crianças 
menores de 15 anos comparando dois períodos de tempo ; 1973-1975 e 2007-2009 (Schwartz 
et al., 2015).  
Dados epidemiológicos relacionados ao Brasil apresentaram resultados similares, 
sendo o câncer pediátrico a principal doença relacionada a óbitos em crianças. No ano de 
2013, o Instituto Nacional do Câncer (INCA) estimou a ocorrência de 2.800 óbitos por câncer 
em crianças. Para o ano de 2016, as estimativas do INCA para ocorrência de novos casos de 
câncer em crianças foram de 12.600 casos (INCA, 2016). Aparentemente, países 
desenvolvidos apresentam melhores taxas de sobrevida para os pacientes pediátricos com 
câncer quando comparados com os países em desenvolvimento (Braga et al., 2002; Howell et 
al., 2007).  
O câncer pediátrico é considerado uma doença que possui grandes diferenças em 
termos de fatores de risco e biologia tumoral. Portanto, é imperioso estudar a problemática do 
câncer em crianças de modo independente do câncer em adultos, sobretudo, para poder levar 
em consideração as peculiaridades das neoplasias nesta faixa etária, já que eles apresentam 
uma grande variação no comportamento clínico (agressividade), fisiopatológico e, 
consequentemente, nos padrões de resposta ao tratamento oncológico (INCA, 2008). 
 A Classificação Internacional do Câncer na Infância (CICI), divide por categorias 
os diferentes tipos de câncer que ocorrem nos pacientes pediátricos tomando por base a 
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histopatologia, a topografia acometida pelo tumor e o comportamento clínico do tumor. Neste 
sistema, os tumores malignos da infância são classificados em leucemias, doenças 
mieloproliferativas e mielodisplásicas; linfomas e neoplasias reticuloendoteliais; tumores do 
sistema nervoso central (SNC), miscelânea de neoplasias intracranianas e intraespinhais; 
neuroblastomas e outros tumores de células nervosas periféricas; retinoblastoma; tumores 
renais; tumores hepáticos; tumores ósseos; tumores de tecidos mole e outros sarcomas extra-
ósseos; tumores de células germinativas, tumores trofoblásticos, e neoplasias gonadais; outras 
neoplasias epiteliais e melanomas; e outras neoplasias malignas não especificadas (Steliarova-
Foucher et al., 2005). 
Nos Estados Unidos, um estudo baseado no programa de Vigilância, 
Epidemiologia e Resultados (SEER) aponta que as leucemias representam –em termos gerais– 
o tipo de câncer mais comum (29%), seguido dos tumores do SNC (26%) e linfomas (11%). 
Quando separado por grupo de idades, para as crianças entre 0-14 anos as neoplasias mais 
frequentes são leucemias, tumores do SNC, linfomas, sarcomas de tecido mole, 
neuroblastoma e tumores renais. Nos pacientes de 15-19 anos, os linfomas representam as 
neoplasias mais frequentes, seguido de tumores do SNC, leucemia, tumores de células 
germinativas, câncer de tireoide e melanoma (Siegel et al., 2017). De modo semelhante, no 
Brasil, apesar do baixo número de estudos nesta linha, o tipo de câncer mais comum em 
crianças é representado pelas leucemias (18-41%), linfomas (13-24%), e tumores do SNC (7-
17%) (Reis et al., 2007; De Camargo et al., 2010). 
Vários fatores genéticos e ambientais têm sido estabelecidos no desenvolvimento 
do câncer pediátrico, entretanto, a etiologia de muitos tipos de câncer da infância ainda 
permanece desconhecida (Stiller, 2004). Neste sentido, o conhecimento da prevalência de 
neoplasias associadas às características demográficas como idade, gênero e raça numa 
população determinada, pode auxiliar na busca de possíveis fatores de risco para o câncer. A 
título de exemplo, vários estudos relataram que a incidência do carcinoma de tireoide aumenta 
em crianças do sexo feminino após os 12 anos de idade (Albright et al., 2002; Siegel et al., 
2014), dado que pode direcionar investigações clínicas (busca ativa) e pesquisas específicas 
acerca da etiologia desta malignidade nesta subpopulação pediátrica. Adicionalmente, as 
diferenças raciais podem representar fatores importantes na incidência dos tumores 
pediátricos (Gurney et al., 1995; Cesmebasi et al., 2014).  
O câncer de cabeça e pescoço (CCP) é considerado a sexta neoplasia maligna 
mais comum na população mundial e refere-se a um grupo de tumores que acomete uma série 
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de estruturas ou tecidos de regiões anatômicas como a cavidade oral (lábios, mucosas jugais, 
língua, assoalho bucal, palato duro, gengivas e trígonos retromolares); a faringe (orofaringe, 
nasofaringe e hipofaringe); a laringe (laringe supraglótica, cordas vocais e laringe subglótica); 
a cavidade nasal e os seios paranasais (seios maxilares, seio etmoidal, seio esfenoidal e seios 
frontais); e as glândulas salivares maiores (submentonianas, submandibulares e parótidas) e 
menores, entre outros. Contudo, casos de tumores extensos tornam-se complexos de serem 
classificados devido ao acometimento simultâneo de diferentes topografias (Huber & 
Terezhalmy, 2003; Duvvuri & Myers, 2009; Matzinger et al., 2009). 
Estima-se que 10% dos tumores malignos da população pediátrica se desenvolva 
na região de cabeça e pescoço. Interessantemente, evidências científicas demostraram 
aumento da frequência do CCP na infância quando comparado a tumores malignos de outras 
topografias do corpo. Os autores que publicaram os resultados supramencionados 
identificaram um aumento de 35% na prevalência de casos de câncer pediátrico de cabeça e 
pescoço (CPCP) durante o período de tempo compreendido entre os anos de 1975 e 1996 
(Albright, 2002). Schwartz et al., (2015) também constataram que a prevalência do CPCP 
aumentou de modo significativo nos períodos de tempo entre os anos de 1973-1975 e 2007-
2009.  
A despeito da carência de estudos delineando o perfil demográfico e 
clinicopatológico dos pacientes diagnosticados com CPCP, a maior parte dos trabalhos já 
publicados neste contexto sugere que os linfomas representam o tipo de câncer mais 
prevalente (incluindo linfomas não Hodgkin e linfomas Hodgkin), seguido por 
rabdomiossarcomas (RMS), carcinomas de tireoide, carcinomas de nasofaringe, carcinoma de 
glândulas salivares, e neuroblastomas (Jaffe et al., 1973; Cunningham et al., 1987; Robinson 
et al., 1988; Albright et al., 2002; Gosepath J et al., 2007; Sengupta et al., 2009; Khademi et 
al., 2009; Das et al., 2011; Omoregie et al., 2014; Schwartz et al., 2015). Adicionalmente, 
estudos no campo do CPCP sugeriram que as topografias mais frequentemente afetadas foram 
a região cervical, a glândula tireoide, os seios paranasais, a mandíbula, a nasofaringe, a 
glândula parótida, a língua, as glândulas salivares menores, e a órbita. Os sítios primários 
mais raramente afetados pelo CPCP foram o ouvido médio, o ouvido externo, a laringe, e o 
espaço parafaríngeo (Rapidis et al., 1988; Albright et al., 2002; Ajayi et al., 2007; Khademi et 
al., 2009; Cesmebasi et al., 2014; Levi et al., 2017). 
Tendo em vista o conteúdo exposto, existe uma notória preocupação com o 
aumento do número de casos de câncer na infância, sobretudo, dos casos de CPCP. Este 
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cenário se torna ainda mais complexo pelo fato do diagnóstico precoce representar um dos 
maiores desafios no contexto do tratamento e da sobrevida das crianças com câncer. Por 
consequência, uma série de políticas internacionais em saúde pública foi desenvolvida a fim 
de alertar profissionais da saúde e familiares quanto aos sinais e sintomas mais 
frequentemente associados ao desenvolvimento do câncer infantil (Ward et al., 2014).  
Portanto, o objetivo deste estudo foi descrever a distribuição demográfica dos 
pacientes diagnosticados com CPCP e o perfil clinicopatológico dos tumores malignos de 
cabeça e pescoço em pacientes de um centro brasileiro de referência no diagnóstico e 
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Background: The incidence of pediatric head and neck cancer (PHNC) is increasing 
worldwide, especially when compared with childhood cancer in general. However, there is 
still a lack of knowledge about the demographic profile of such patients across the globe. 
Therefore, the aim of this study was to describe demographic, topographic and 
histopathological features of pediatric head and neck cancer patients from a single Brazilian 
institution. Methods: Medical records were retrospectively reviewed for all cancer cases 
diagnosed from 1986 to 2016 affecting patients aged 19-years and younger. The demographic 
variables (age, gender, race), topographic aspects of primary tumors, and histopathological 
diagnoses were collected and analyzed by descriptive statistics. Results: three hundred and 
sixty-seven (5.11%) head and neck malignant tumors were found among 7,181 pediatric 
cancers diagnosed in this period. Mean age at diagnosis was 9.35 years with male (65.67%) 
predominance. Patients between the age group of 10 to 14 years presented the higher 
prevalence of malignant tumors. In terms of race, 73.02% of the patients were white and 
9.54% were black. The main affected anatomical site was the neck and lymph nodes 
(41.42%), followed by nasopharynx (22.89%) and thyroid gland (6.54%). The most common 
cancer type was lymphoma (52.86%), followed by carcinoma (22.89%), and sarcoma 
(19.07%). Burkitt lymphoma, nodular sclerosis Hodgkin lymphoma, nasopharyngeal 
carcinoma, and rhabdomyosarcoma were the most common histopathological diagnoses 
(16.62%, 13.08%, 12.81% and 12.81%, respectively). Conclusion: The current study 
originally demonstrated that lymphomas may be more frequent than carcinomas and sarcomas 
in Brazilian PHNC patients.  
 





Cancer represents a significant cause of mortality in children worldwide.1 Head and 
neck cancer (HNC) is the sixth most common type of cancer around the world,2-3 and 
represents up to 12% of all malignant tumors that affect pediatric population.4 Currently, the 
survival rates have increased due to treatments improvement,5 as well as easier access to 
health services and awareness of the need of treatment. Nevertheless, the incidence of 
pediatric head and neck cancer (PHNC) is increasing significantly overall when compared 
with childhood cancer in general,4 which should alert health service professionals. However, 
Schwartz et al.6 provided an update on the epidemiology of PHNC in USA, offering a direct 
comparison of current trends with those reported by Albright et al.4 They demonstrated that 
despite the increased incidence between 1973 and 2009, the proportion of HNC cancers to all 
cancers in the pediatric population has remained stable.6 
A review of the English-language literature about PHNC suggests that the most 
common types of cancer were lymphomas [including non-Hodgkin lymphomas (NHL) and 
Hodgkin lymphomas (HL)], followed by rhabdomyosarcomas (RMS), thyroid carcinoma 
(TC), nasopharyngeal carcinoma (NC), salivary gland malignancies (SGM), and 
neuroblastomas.4,7-9 
Only very limited data are available in the literature regarding the incidence of PHNC 
worldwide.9 In Brazil, there are epidemiological studies regarding pediatric general cancer 
showing that the most prevalent types are leukemia, followed by lymphoma and central 
nervous system (CNS) tumors.10 To date, only a few studies of cancer distribution were 
performed for certain specific head and neck topographies, such as the oral cavity and 
maxillofacial tumors11,12 however, the clinicopathological distribution of PHNC is largely 
unknown in Latin American patients. Hence, a deeper comprehension of this issue will serve 
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as a base to adopt a faster and earlier diagnose, which might improve access to prompt 
treatment, quality of life and survival rates among PHNC patients.  
Therefore, the aim of this study was to describe demographic characteristics and the 
clinicopathologic distribution of head and neck malignant tumors in pediatric patients from a 
Brazilian population. 
 
Material and Methods 
This study was approved by the ethics committee of Boldrini Center (protocol 
number 1.947.295). The medical records of the Boldrini Children's Center, Campinas, São 
Paulo, Brazil, were reviewed for all primary head and neck malignant tumors diagnosed in 
pediatrics patients from January 1986 to December 2016. The demographic variables (age, 
gender and race), topographic location of tumors, and histopathologic diagnosis were 
collected. The age cut of 19 years was used following the definition of childhood provided by 
the World Health Organization (WHO),13 and then it was categorized into five groups: < 1 
year, 1 to 4 years, 5 to 9 years, 10 to 14 years and 15 to 19 years.9 In addition, patient’s race 
was classified as white, black and other (brown, yellow).  
All tumors were grouped and classified according to the 4th edition of the World 
Health Organization (WHO) Classification of Head and Neck Tumours14 and the following 
categories were considered: nasal cavity, paranasal sinuses and skull base; nasopharynx; 
parapharyngeal space; oral cavity and mobile tongue; oropharynx (base of tongue, tonsils, 
adenoids); neck and lymph nodes; salivary glands; odontogenic and maxillofacial bone; and 
the ear. Tumors of the skin, thyroid gland and orbit were also included in this study.  
Inclusion criteria included primary solid tumors in the head and neck region 
diagnosed in patients 19-years-old and younger presenting complete medical records with 
confirmed histopathological diagnoses. Benign tumors, malignant tumors diagnosed outside 
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the head and neck region, second primary tumors and metastases affecting the head and neck 
region, tumors diagnosed in patients older than 19 years old, and patients with incomplete 
medical records were excluded from the analyses. Tumors affecting the central nervous 
system (CNS) and retinoblastomas were also excluded specifically.9 
Data were collected in a datasheet, systematically organized in Microsoft Office 
Excel 2013 software (Microsoft Corporation, Redmond, Washington, USA) and further 




During a 30-year period (from 1986 to 2016), 7,181 malignant tumors were 
diagnosed at Boldrini Children's Center among patients younger than 19 years, of which 367 
(5.11%) were located in the head and neck region. Twenty patients with incomplete medical 
records were excluded from the analyses. Nine hundred and twenty-nine (12.94%) cases of 
CNS tumors and 251 (3.50%) retinoblastomas were diagnosed in this period and excluded 
from analyses. The mean age at diagnosis was 9.35 ± 4.78 years. Analysis by gender showed 
that 241 (65.67%) patients were males whereas 126 (34.33%) were females. Figure 1 shows 
patterns of gender distribution according to age groups in studied PHNC patients. In terms of 
race, 268 (73.02%) were white, 59 (16.08%) were ‘other races’, 35 (9.54%) were black, and 5 
(1.36%) were not available. PHNC cases were most frequently diagnosed among patients 
between 10 to 14 years [131 (35.69%)], followed by patients aged 5 to 9 years [106 
(28.88%)]; 1 to 4 years [64 (17.44%)]; 15 to 19 years [55 (14.99%)], and younger than 1 year 
[11 (3.00%)].   
The most common cancer type was lymphomas [194 (52.86%)], followed by 
carcinomas [84 (22.89%)], and sarcomas [70 (19.07%)]. The less frequent cases were 
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embryonal malignant tumors [10 (2.72%)], melanomas [5 (1.36%)], and germ cells malignant 
tumors [3 (0.82%)]. Burkitt lymphoma (BL) [61 (16.62%)], nodular sclerosis HL [48 
(13.08%)], NC [47 (12.81%)], and RMS [47 (12.81%)], were the most common 
histopathological diagnoses. Mixed cellularity HL [25 (6.81%)], papillary thyroid carcinoma 
(PTC) [17 (4.63%)], and diffuse large B-cell lymphoma (DLBCL) [17 (4.63%)] were also 
prevalent cancers among studied patients. Table 1 shows main data regarding age, gender, 
tumor type and histopathological subtypes distribution. 
The neck and lymph nodes was the leading site category [152 (41.42%)], with 
nodular sclerosis HL [45 (12.26%)], mixed cellularity HL [25 (6.81%)] and BL [24 (6.24%)] 
representing the most common tumor subtypes that affected this topography. Nasopharynx 
was the second most frequently affected topographic site [84 (22.89%)], where NC [47 
(12.81%)] and RMS [16 (4.36%)] were the most prevalent diagnoses. Tumors located in the 
thyroid gland represented the third most affected topography site [24 (6.54%)], in which PTC 
[17 (4.63%)] and follicular carcinoma [4 (1.09%)] were the most frequently tumors. Tumors 
of the parapharyngeal space [5 (1.36%)], ear [4 (1.09%)] and skin attachments (scalp) [3 
(0.82%)] constituted less frequently affected topographies. The topographic distribution of 
PHNC is summarized in table 2.   
Table 3 shows the histopathological subtypes distribution per tumor topography. 
RMS was the tumor subtype that presented the largest distribution in terms of topography, 
affecting the nasopharynx [16 (4.36%)], the nasal cavity and maxillary sinuses [7 (1.9%)], 
orbit [4 (1.09%)] and parapharyngeal space [4 (1.09%)] more often. Cervical region [3 
(0.82%)], ear [3 (0.82%)], and oral cavity and mobile tongue [2 (0.54%)] constituted less 
frequently affected topographies by RMS.  
Table 4 shows the most common head and neck malignancies per age group. The 
group of patients younger than 1-year-old was more affected by malignant embryonal tumors 
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and sarcomas, among them, neuroblastoma [2 (0.54%)], undifferentiated sarcoma [2 
(0.54%)], and infantile fibrosarcoma [1 (0.27%)] were the most common. Patients aged 1 to 4 
years were more frequently affected by RMS [21 (5.72%)], followed by BL [16 (4.36%)], and 
nodular sclerosis HL [5 (1.36%)]. Patients aged 5 to 9 years were more frequently affected by 
BL [22 (5.99%)], nodular sclerosis HL [15 (4.09%)], and RMS [14 (3.81%)]. In the group 
aged 10 to 14 years, NC [23 (6.27%)] was the most common tumor followed by nodular 
sclerosis HL [22 (5.99%)], and BL [17 (4.63%)]. In patients among 15 to 19 years, NC 
corresponded to the leading diagnosis [15 (4.09%)], followed by BL [6 (1.63%)] and nodular 
sclerosis HL [6 (1.63%)].  
 
Discussion  
This seems to be the first study in the English-related literature describing 
demographic and clinicopathologic patterns of HNC in pediatric patients from a Latin 
American population. In the current study, PHNC accounted for 5.11% of all malignancies 
diagnosed in a period of 30 years, which represents a relatively low prevalence when 
compared to similar previously published studies.4,6,9,15 Other retrospective studies performed 
in single institutions from Iran, Nigeria and USA8,16-17 presented lower percentages to ours 
(Table 5).  Likewise, Levi et al.18 conducted a large study through the National Cancer 
Registry databases in Israel, where they found a percentage of 2.6% over a 41-years period, 
showing that despite the difference in number of cases and time studied, the results showed a 
low prevalence.  
The present study was composed of children from 0 to 19 years old and the mean age 
at the time of HNC diagnosis was 9.35 years, similarly to several other studies, which used 
the same age group and found mean ages ranging from 10 to 11 years.4,19-20 The main reason 
for classifying patients in five age groups in this and other published studies was the known 
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prevalence of specific tumors at certain ages.9 In this sense, patients between the ages of 10 to 
14 years were more affected by HNC (35,69%); similar percentages in this age group were 
found in another study, nonetheless, for them the peak incidence was observed in children 
from 15 to 19 years (34.2%).15 The lack of standardization with respect to the age cut among 
previously published studies on PHNC limited more accurate discussion of our results. 
In terms of association between age groups and the histopathologic diagnoses, we 
observed similar results to others studies. All neuroblastomas from the current study affected 
patients younger than one year, which differs to other series where it was more frequent in the 
group of 1 to 4 years and between 5 to 9 years;21-23 however, they were not found in patients 
in the second decade, which suggests a higher incidence in younger patients. We observed 
that the highest frequency of RMS was diagnosed in patients with 1 to 4 years (5.72%), which 
is in accordance with other studies.20,22 BL was the leading histopathologic diagnoses in the 
group of 5 to 9 years (5.99%), similarly to the results of Ajayi et al.16  Nodular sclerosis HL 
was found with a high percentage (5.99%) in the group of 10 to 14 years, which is in 
agreement with other studies demonstrating that this tumor is more prevalent in patients older 
than 10 years.1,4 Carcinomas were rarely diagnosed in patients in the first decade of life, 
however, as the age increased they became more frequent, being NC and PTC predominantly 
seen in patients aged between 10 to 14 and 15 to 19 years - these results are in accordance 
with previous published studies.11,16-17,21 
Overall, pediatric male patients presented a higher prevalence of HNC than female 
patients (65.67% versus 34,33%, respectively); this finding was also reported in most of the 
previously published studies.4,7,9,16,22,24-25 Male patients were most affected in the group of 10 
to 14 years, especially due to the high prevalence of lymphomas, nevertheless, similarly to 
Gosepath et al.9, we found that females were more affected by thyroid carcinoma in this same 
age group.  
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PHNC was most prevalent among white patients, probably because our study was 
performed in a geographic region where the white population predominates. This result was 
similar to other published studies26-27; nonetheless, one of these studies noted that NC showed 
a strong prevalence in black patients and other ethnic populations26, which was not the case of 
the present study.   
Lymphomas represented the most common PHNC type in the present sample. 
Remarkably, our study is in line with most of the pertinent results found in the literature, in 
which lymphomas showed high prevalence among PHNC patients.7,8,15-16,18-19,22,24-25 Most of 
these studies were performed in Asiatic and African countries where genetic and geographic 
factors may be attributed to the higher incidence of lymphomas,19 however, other studies 
conducted in USA also showed that lymphomas were the most common type of PHNC.17,21,23  
Although carcinomas are mostly seen in adults, they represented the second most 
common PHNC type in the current study, which is considered uncommon but was also 
observed in two other published studies on pediatric cancer patients.7,28 Sarcomas, in turn, 
constituted the third most frequently PHNC, which differs from Gosepath et al.9 who 
observed this as the major type of PHNC.  
NHL, specifically BL, was the main histopathological subtype of cancer in the 
present study, followed by nodular sclerosis HL, NC and RMS. In agreement with our results, 
other studies showed that NHL are more common than HL in the head and neck region of 
pediatric patients, indicating that BL may be the most frequent histopathological subtype of 
pediatric lymphomas.7,15,19,24-25 Conversely, three studies conducted in the USA showed that 
HL may represent the main PHNC.17,21,23 NC was observed in three previously published 
studies among the ‘top 3’ PHNC, which means it’s a frequent diagnosis.7,24,28 Similarly to the 
present results, RMS was among the first three tumor subtypes in several studies, including 
two publications suggesting that they corresponded to the main cancer subtype.9,20 These 
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results confirmed that RMS continues to be one of the most prevalent PHNC types 
worldwide, affecting several head and neck topographies.  
There is controversy and lack of standardization to define which anatomic 
topographies should be included in HNC studies, which difficult the comparison among 
published results. In order to minimize this complex scenario, the sample of the present study 
was classified according to the most recent edition (4th) of the WHO Classification of Head 
and Neck Tumours.14 The neck and lymph nodes represented the main (41.42%) affected 
topography in the current study, where lymphomas were the most common tumor types, 
which is in accordance with previously published studies8,15,17,21,22,24 Moreover, other studies 
also reported RMS, neuroblastoma and squamous cell carcinoma (SCC) in the neck region of 
children.7,8,22,23 Some other studies considered the neck and its adjacent structures, such as the 
thyroid gland, as one topographic category; for this reason they observed higher percentages 
of cancer in this particular anatomic site.4,21 
The second most affected topography was nasopharynx (22.89%), where NC, RMS 
and BL were the most common tumor types, which is in accordance with two previously 
published studies.18,23 In other PHNC studies, nasopharyngeal malignancies represented the 
second and the third most commonly affected sites.4,9,15,17,21,28 
In the current series, the thyroid gland was the third most affected topography 
(6.54%), which was considerably less involved than the studies of Albright et al.4 (22.06%), 
Gosepath et al.9 (28.2%) and Das et al.28 (29.4%). The PTC represented the most common 
histopathological subtype in all of the above-mentioned studies, including ours.4,9,28  
The main limitation of the present study, apart from its retrospective nature, is the 
fact that it was based on the experience of a single Brazilian institution, in São Paulo State. 
However, these results may accurately represent other states of the country and should be 
considered representative, at the national level, in terms of the epidemiological reality of the 
27 
 
entire country, especially because ‘Boldrini Children’s Center’ is the biggest pediatric onco-
hematology hospital in Brazil, providing medical assistance for patients of the entire country.  
In summary, this study is considered original in the context of Latin American 
pediatric cancer patients. Remarkably, it demonstrated a low prevalence of HNC and great 
diversities in terms of demographic and clinicopathologic aspects. Lymphomas, most 
specifically NHL, were the most common type of HNC among Brazilian pediatric patients. 
Considering that cancer represents one of the main causes of pediatric mortality worldwide, 
and that the incidence of this disease seems to be increasing in the head and neck region29, the 
knowledge provided by the current study may be key to guide future studies on PHNC and to 
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Total Male  Female  Mean 
age 
±SD* 
No. (%) No. (%) No. (%) 
Lymphomas 194 (52.86) 146 (39.78) 48 (13.08) 9.54 4.32 
Non-Hodgkin lymphoma 104 (28.34) 74 (20.16) 30 (8.17) 9.34 4.48 
  Burkitt lymphoma 61 (16.62) 51 (13.90) 10 (2.72) 8.34 4.52 
  Diffuse large B-cell lymphoma 17 (4.63) 9 (2.45) 8 (2.18) 10.88 4.18 
  Lymphoblastic lymphoma 13 (3.54) 8 (2.18) 5 (1.36) 10.69 - 
  Anaplastic large cell lymphoma  7 (1.91) 4 (1.09) 3 (0.82) 9.43 3.91 
  Non-Hodgkin lymphoma, NOS 3 (0.82) 1 (0.27) 2 (0.54) 12.5 4.95 
  Follicular lymphoma 2 (0.54) 1 (0.27) 1 (0.27) 9 1.41 
  Peripheral T-cell lymphoma 1 (0.27) - (0.00) 1 (0.27) - - 
Hodgkin Lymphoma 90 (24.52) 72 (19.62) 18 (4.90) 9.79 4.14 
  Nodular sclerosis  48 (13,08) 34 (9,26) 14 (3,81) 10.21 4.18 
  Mixed cellularity 25 (6,81) 22 (5,99) 3 (0,82) 8.04 3.51 
  Nodular lymphocyte predominant 12 (3,27) 12 (3,27) - (0,00) 11 4.13 
  Classical Hodgkin lymphoma 3 (0,82) 2 (0,54) 1 (0,27) 12.33 5.03 
  Hodgkin lymphoma, NOS 2 (0,54) 2 (0,54) - (0,00) 10.5 4.95 
Carcinomas 84 (22.89) 42 (11.44) 42 (11.44) 11.70 3.93 
Nasopharyngeal Carcinoma 47 (12.81) 26 (7.08) 21 (5.72) 12.36 3.49 
Thyroid carcinoma 23 (6.27) 9 (2.45) 14 (3.81) 11.57 3.80 
  Papillary thyroid carcinoma  17 (4.63) 7 (1.91) 10 (2.72) 11.18 3.83 
  Follicular thyroid carcinoma 4 (1.09) - (0.00) 4 (1.09) 12.50 4.65 
  Medullary thyroid carcinoma  2 (0.54) 2 (0.54) - (0.00) 13 2.83 
Salivary gland carcinoma  11 (3.00) 5 (1.36) 6 (1.63) 8.82 4.75 
  Mucoepidermoid carcinoma  5 (1.36) 2 (0.54) 3 (0.82) 12 3.81 
  Acinic Cell Carcinoma  2 (0.54) - (0.00) 2 (0.54) 10 1.41 
  Sebaceous Adenocarcinoma 1 (0.27) 1 (0.27) - (0.00) 6 - 
  Adenoid Cystic Carcinoma 1 (0.27) 1 (0.27) - (0.00) 0 - 
  Epithelial-Myoepithelial Carcinoma  1 (0.27) - (0.00) 1 (0.27) 7 - 
  Adenocarcinoma, NOS 1 (0.27) 1 (0.27) - (0.00) 4 - 
Squamous Cell Carcinoma  1 (0.27) 1 (0.27) - (0.00) 8 - 
Embryonal Carcinoma 1 (0.27) - (0.00) 1 (0.27) 12 - 
Teratocarcinoma 1 (0.27) 1 (0.27) - (0.00) 19 - 
Sarcomas 70 (19.07) 40 (10.90) 30 (8.17) 7.41 5.05 
Soft tissue sarcomas  54 (14.71) 30 (8.17) 24 (6.54) 6.50 4.77 
  Rhabdomyosarcoma 47 (12.81) 27 (7.36) 20 (5.45) 6.79 6.61 
  Infantile fibrosarcoma 2 (0.54) - (0.00) 2 (0.54) 0.50 0.71 
  Rhabdoid sarcoma 2 (0.54) 1 (0.27) 1 (0.27) 2 1.41 
  Myxoid liposarcoma 1 (0.27) 1 (0.27) - (0.00) 13 - 
  Infantile Myofibrosarcoma 1 (0.27) 1 (0.27) - (0.00) 2 - 
  Synovial sarcoma 1 (0.27) - (0.00) 1 (0.27) 13 - 
Bone sarcomas 13 (3.54) 8 (2.18) 5 (1.36) 12 3.08 
  PNET/EWS 6 (1.63) 4 (1.09) 2 (0.54) 13.83 2.71 
  Chondrosarcoma 5 (1.36) 4 (1.09) 1 (0.27) 10.20 3.03 
  Osteosarcoma 2 (0.54) - (0.00) 2 (0.54) 11 1.41 
Other sarcomas 3 (0.82) 2 (0.54) 1 (0.27) 2.67 4.62 
  Undifferentiated sarcoma 2 (0.54) 1 (0.27) 1 (0.27) - - 
  Sarcoma, NOS 1 (0.27) 1 (0.27) - (0.00) 8 - 
Embryonal tumours  10 (2.72) 6 (1.63) 4 (1.09) 4.40 5.48 
PNET/EWS 5 (1.36) 4 (1.09) 1 (0.27) 6.80 5.76 
Olfactory neuroblastoma 2 (0.54) 1 (0.27) 1 (0.27) 5 7.07 
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Neuroblastoma  2 (0.54) - (0.00) 2 (0.54) 5 5.66 
Atypical teratoid/rabdoid tumour  1 (0.27) 1 (0.27) - (0.00) - - 
Melanomas 5 (1.36) 4 (1.09) 1 (0.27) 9 6.60 
Germ cells  3 (0.82) 2 (0.54) 1 (0.27) 1 1 
Immature teratoma 2 (0.54) 2 (0.54) - (0.00) 1.50 0.71 
Endodermal sinus tumor 1 (0.27) - (0.00) 1 (0.27) - - 
Ameloblastic carcinoma  1 (0.27) 1 (0.27) - (0.00) 3 - 
TOTAL  367 (100.00) 241 (65.67) 126 (34.33) 9.35 4.78 
 

























Table 2. Topographic distribution of pediatric head and neck malignant tumors. 
 
Anatomic site Total  Male  Female  
No. (%) No. (%) No. (%) 
Neck and lymph nodes 152 (41.42) 113 (30.79) 39 (10.63) 
Cervical region  16 (4.36) 9 (2.45) 7 (1.91) 
Lymph Nodes 136 (64.31) 104 (28.34) 32 (8.72) 
Nasopharynx 84 (22.89) 51 (13.90) 33 (8.99) 
Thyroid gland  24 (6.54) 9 (2.45) 15 (4.09) 
Nasal cavity, paranasal sinuses and skull base  21 (5.72) 11 (3.00) 10 (2.72) 
Nasal cavity 12 (3.27) 6 (1.63) 6 (1.63) 
Maxillary sinus 7 (1.91) 4 (1.09) 3 (0.82) 
Skull base  2 (0.54) 1 (0.27) 1 (0.27) 
Oropharynx (base of tongue, tonsils, adenoids) 21 (5.72) 14 (3.81) 7 (1.91) 
Tonsils 19 (5.18) 13 (3.54) 6 (1.63) 
Base of tongue 2 (0.54) 1 (0.27) 1 (0.27) 
Odontogenic and maxillofacial bone  21 (5.72) 17 (4.63) 4 (1.09) 
Mandible 9 (2.45) 7 (1.91) 2 (0.54) 
Temporal region  3 (0.00) 2 (0.54) 1 (0.27) 
Occipital region 3 (0.82) 3 (0.82) - (0.00) 
Retroorbital region 1 (0.27) 1 (0.27) - (0.00) 
Skullcap 1 (0.27) 1 (0.27) - (0.00) 
Malar region 2 (0.54) 2 (0.54) - (0.00) 
Zygomatic region  1 (0.27) - (0.00) 1 (0.27) 
Salivary glands  17 (4.63) 9 (2.45) 8 (2.18) 
Parotid gland  11 (3.00) 7 (1.91) 4 (1.09) 
Submandibular gland  2 (0.54) - (0.00) 2 (0.54) 
Minor salivary glands (palate) 2 (0.54) 1 (0.27) 1 (0.27) 
Sublingual gland  1 (0.27) - (0.00) 1 (0.27) 
Other (Unidentified) 1 (0.27) 1 (0.27) - (0.00) 
Orbit  9 (2.45) 4 (1.09) 5 (1.36) 
Oral cavity and mobile tongue 6 (1.63) 5 (1.36) 1 (0.27) 
  Buccal mucosa 3 (0.82) 3 (0.82) - (0.00) 
  Palate 2 (0.54) 2 (0.54) - (0.00) 
  Nasolabial region 1 (0.27) - (0.00) 1 (0.27) 
Parapharyngeal space 5 (1.36) 3 (0.82) 2 (0.54) 
Ear  4 (1.09) 2 (0.54) 2 (0.54) 
Skin attachments (scalp) 3 (0.82) 3 (0.82) - (0.00) 










Table 3. Histopathological subtypes distribution per tumor topography. 
Topography Sub-Region Tumor type No. (%) 
Neck and lymph 
nodes 
Neck Rhabdomyosarcoma 3 (0.82) 
Infantile fibrosarcoma 2 (0.54) 
Immature teratoma 2 (0.54) 
Neuroblastoma  2 (0.54) 
Embryonal Carcinoma 1 (0.27) 
Myxoid liposarcoma 1 (0.27) 
Rhabdoid sarcoma 1 (0.27) 
Synovial sarcoma 1 (0.27) 
PNET/EWS 1 (0.27) 
Atypical teratoid / rabdoid tumour  1 (0.27) 
PNET/EWS 1 (0.27) 
Lymph nodes Nodular sclerosis HL 45 (12.26) 
Mixed cellularity HL 25 (6.81) 
Burkitt lymphoma 24 (6.54) 
Nodular lymphocyte predominant HL 11 (3.00) 
Lymphoblastic lymphoma 9 (2.45) 
Diffuse large B-cell lymphoma 8 (2.18) 
Anaplastic large cell lymphoma  6 (1.63) 
Classical Hodgkin lymphoma 3 (0.82) 
Hodgkin lymphoma, NOS 2 (0.54) 
Follicular lymphoma 2 (0.54) 
Non-Hodgkin lymphoma, NOS 1 (0.27) 
Nasopharynx Nasopharyngeal Carcinoma 47 (12.81) 
Rhabdomyosarcoma 16 (4.36) 
Burkitt lymphoma 14 (3.81) 
PNET/EWS 2 (0.54) 
Chondrosarcoma 1 (0.27) 
PNET/EWS 1 (0.27) 
Non-Hodgkin lymphoma, NOS 1 (0.27) 
Endodermal sinus tumor 1 (0.27) 
Thyroid gland  Papillary carcinoma  17 (4.63) 
Follicular carcinoma 4 (1.09) 
Medullary thyroid carcinoma  2 (0.54) 
Burkitt lymphoma 1 (0.27) 
Nasal cavity. 
paranasal sinuses 
and skull base  
Nasal cavity Rhabdomyosarcoma 5 (1.36) 
Chondrosarcoma 2 (0.54) 
Teratocarcinoma  1 (0.27) 
Olfactory neuroblastoma 1 (0.27) 
Diffuse large B-cell lymphoma 1 (0.27) 
Peripheral T-cell lymphoma 1 (0.27) 
Non-Hodgkin lymphoma, NOS 1 (0.27) 
Maxillary sinus Rhabdomyosarcoma 2 (0.54) 
Burkitt lymphoma 2 (0.54) 
Diffuse large B-cell lymphoma 1 (0.27) 
Rhabdoid sarcoma 1 (0.27) 
Olfactory neuroblastoma 1 (0.27) 
Skull base  Osteosarcoma 1 (0.27) 
PNET/EWS 1 (0.27) 
Odontogenic and 
maxillofacial bone 
Mandible Rhabdomyosarcoma 2 (0.54) 
PNET/EWS 2 (0.54) 
Burkitt lymphoma 2 (0.54) 
Ameloblastic carcinoma  1 (0.27) 
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Infantile Myofibrosarcoma 1 (0.27) 
Osteosarcoma 1 (0.27) 
Maxilla  Burkitt lymphoma 3 (0.82) 
Temporal region  Chondrosarcoma 1 (0.27) 
Burkitt lymphoma 1 (0.27) 
 Rhabdomyosarcoma 1 (0.27) 





Skullcap PNET/EWS 1 (0.27) 
Lymphoblastic lymphoma 1 (0.27) 
Zygomatic region  Undifferentiated sarcoma 1 (0.27) 
Malar region Rhabdomyosarcoma 1 (0.27) 
Oropharynx (base 
of tongue. tonsils. 
adenoids) 
Tonsils 
Burkitt lymphoma 11 (3.00) 
Diffuse large B-cell lymphoma 4 (1.09) 
Nodular sclerosis HL 3 (0.82) 
Nodular lymphocyte predominant 1 (0.27) 
 Base of tongue 
Rhabdomyosarcoma 1 (0.27) 
Undifferentiated sarcoma 1 (0.27) 
Salivary glands  Parotid gland  Mucoepidermoid carcinoma  3 (0.82) 
Rhabdomyosarcoma 2 (0.54) 
Acinic Cell Carcinoma  1 (0.27) 
Sebaceous Adenocarcinoma 1 (0.27) 
PNET/EWS 1 (0.27) 
Burkitt lymphoma 1 (0.27) 
Lymphoblastic lymphoma 1 (0.27) 
Adenoid Cystic Carcinoma 1 (0.27) 
Submandibular 
gland  
Acinic Cell Carcinoma  1 (0.27) 
Epithelial-Myoepithelial Carcinoma  1 (0.27) 
Minor salivary 
glands (palate) 
Mucoepidermoid carcinoma  
2 (0.54) 





Orbit   
  
  
Rhabdomyosarcoma 4 (1.09) 
Melanoma 4 (1.09) 
Diffuse large B-cell lymphoma 1 (0.27) 
Oral cavity and 
mobile tongue 
Buccal mucosa Anaplastic large cell lymphoma  1 (0.27) 
Rhabdomyosarcoma 1 (0.27) 
Burkitt lymphoma 1 (0.27) 
Palate Sarcoma, NOS   1 (0.27) 
Diffuse large B-cell lymphoma 1 (0.27) 
Nasolabial region Rhabdomyosarcoma 1 (0.27) 
Parapharyngeal space Rhabdomyosarcoma 4 (1.09) 
Burkitt lymphoma 1 (0.27) 
Ear  Rhabdomyosarcoma 3 (0.82) 
Lymphoblastic lymphoma 1 (0.27) 
Skin attachments (scalp) Melanoma 1 (0.27) 
Lymphoblastic lymphoma 1 (0.27) 
Squamous Cell Carcinoma  1 (0.27) 
TOTAL 367 (100.00) 
PNET/EWS: primitive neuroectodermal tumor/Ewing sarcoma; NOS: No other specification  
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Table 4. Head and neck malignancies distribution per age group*. 










































































Table 5. Previously published demographic, clinicopathologic and topographic patterns of 

















≤19  5.11 Neck and lymph 
nodes  
41.42 L 52.86 HL 24.52 
   Nasopharynx 22.89 C 22.89 BL 16.62 
   Thyroid gland 6.54 S 19.07 NC 12.81 
India7 ≤12  0.25 - - L  43.39 NHL 26.41 
   - - C   28.3 RMS  20.75 
   - - S  20.75 NC  15.09 
India28 ≤18 - Thyroid gland   29.4 C  47.5  PTC 29.4 
   Salivary glands 26.9 S  8.9 NC  16.7 
   Nasopharynx  16.7 N 2.5 RMS  8.9 
Iran8 ≤12 2.36 Neck 41.0 L  50.0 NHL 27.0 
   Head 8.1 N 17.0 HL 23.0 
   Nose 6.2 S  5.0 N 17.0 
Israel18 ≤19 2.6 Nasopharynx  42.3 L 20.7  BL 10.4 
   Salivary glands  20.5 C 19.9 MEC 8.1 
   Tonsils  13.4 S  11.2 SCC 8.1 
Iran15 ≤ 19  8.94 Lymph nodes 42.0 L  55.0 NHL  33.08 
   Nasopharynx 12.5 C  20.0 HL  37.94 
   Paranasal sinuses 8.0 S  10.5 SSC 9.55 
USA22 ≤ 21 - Cervical lymph 
nodes  
- L  42.17 L  42.17  
   Orbital/periorbita
l 
- S  6.23 RMS 6.23 
   - - N  2.15 N  2.15 
USA23 ≤ 21 - Nasopharynx 8.9 L 55.0 HL  24.7 
   Cheek 5.0 S  20.0 RMS  11.2 
   Skull 3.9 C 9.5 FS 6.1 
USA4 ≤ 19  12 Thyroid gland 22,06 C 29.0 PTC 18.0 
   Orbit 20.22 L  27.0 HL 17.0 
   Nasopharynx  4.68 NT 23.0 NHL 10.0 
USA21 ≤ 19  - Neck 70.0 L 59.0 HL  35.0 
   Nasopharynx 16.0 S  17.5 NHL 24.0 
   Orbit 6.0 C  17.5 RMS 13.0 
USA17 - 2.39 Neck  58.5 L 52.0  HL 26.62 
   Nasopharynx 11.4 S 26.5  NHL 25.32 
   Ear 9.7 C  6.7  RMS  22.07  
USA6 
 
≤ 14 11.93 - - C 33.4 PTC 23.3 
- - L 23.8 HL 13.8 
- - NT 19.2 NHL 10.0 
Germany9 ≤ 15  7.3 Thyroid 28.2 S  39.7 RMS 70.0 
   Orbit 21.4 C  33.8 TC  27.0 
   Nasopharynx  15.4 L 21.4 NHL 16.2 
C: Carcinoma; S: Sarcoma; L: Lymphoma; N: Neuroblastoma; NT: Neural tumors; OS: 
Osteosarcoma; RMS: Rhabdomyosarcoma; NC: Nasopharyngeal carcinoma; PTC: papillary thyroid 
carcinoma; HL: Hodgkin lymphoma; NHL: Non-Hodgkin lymphoma; BL: Burkitt lymphoma; MEC: 




Figure legends  
Figure 1. Gender distribution according to age groups* in head and neck malignancies in 
pediatric patients. 
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3 CONCLUSÃO  
No período de 30 anos, o CCP representou 5,11% de todas as malignidades.  
A média de idade dos pacientes no momento do diagnóstico foi de 9,35 anos e os 
pacientes na faixa etária entre 10 a 14 anos apresentaram maior prevalência de tumores 
malignos. Foi identificada discreta predominância pelo gênero masculino (65,67%) e pela 
raça branca (73,02%).  
Os tipos de câncer mais comuns na população pediátrica alvo deste estudo foram 
os linfomas seguido de carcinomas, e sarcomas. O linfoma de Burkitt, o linfoma de Hodgkin 
clássico tipo esclerose nodular, o carcinoma nasofaríngeo e o RMS foram os diagnósticos 
histopatológicos mais comuns.  
Os principais sítios anatômicos afetados foram a região cervical e linfonodos, a 
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